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UNITED STATES

PateENT OFFICE.

WALTER K. FREEMAN, OF SARATOGA SPRINGS, NEW YORK.

INTERNAL-COMBUSTION ENGINE.

SPECIFICATION forming part of Letters Patent No. 664,632, dated December 25, 1900.
Application filed October 3, 1800, Serial No. 31,898, (No model.) '

To all whom it may concerr: _

Be it known that I, WALTER K. FREEMAN,
a citizen of the United States, residing at Sara-
toga Springs, 1n the county of Saratoga and
State of New York, haveinvented certain new
and useful Improvements in Internal-Com-
bustion Engines; and I do hereby declare the
following to be a full, clear, and exactdescrip-
tion of the 'same, reference being had to the
acceompanying drawings, forming a part of
this specification, and to the letters of refer-
ence marked thereon.

This invention relates to improvements in
engines the power for which is derived from
the explosion of a gaseous medinm in more

or less intimate relation to a piston or moving |

part suitably connected with a crank-shaft
by means of which the power is transmitted.

The invention has for its object to provide
a simple and efficient construction of engine
especially well adapted for use in antomobile
vehicles, although it will be understood the
Invention 18 not limited to such use.

The invention consists in certain novel de-
tails of construction and combinations and
arrangements of parts, all as will be now de-
scribed in the following specification and the
particular features of novelty pointed out in
the appended claims. -

Referring to the accompanying drawings,
Figure 1 is a side elevation of an internal-
combustion engine embodying my present
improvements, the face-plate on one side of
the frame being swung open in order to dis-
close the valve-controlling gear. FKig. 2 is a
vertical section taken through the engine at

right angies to Kig. 1.

Like lebtels of reference on both "gures in-
dicate the same parts.

The working parts of the eno*me 1llustrated
in the accompanying dmwmﬂ*& consist of a
cylinder A, having at one end an explosion
and admission chamber B and at the other
end a fly-wheel and cerank-shaft housing C,
while within the cylinder i1s mounted a pis-
ton D of any usual or preferred construction,
connected, through the medium of a connect-
ing-rod K, with a crank-pin F, the construc-
tion and mounting of which latter will be
hereinafter more particularly deseribed.

The housing C and explosion-chamber B
are connected by tie-rods G and confine the

| Gylinderbetween them,whereby the parts may
-be conveniently and gquickly assembled.

' The gas-admission port H opens into the ss

6“([;)10%10[1 chamber B and is provided with a
spring-seated valve h, which is adapted to be
unseated by the suction exerted by the pis-
ton, as is usual in this type of engine.. The
exhaust takes place through a port I under 6o
the control of a spring-seated valve 7, adapt- '
ed to be unseated by a valve- opera,tmn' mech-
anism controlled from the c¢rank-shaft and
operating to unseat said valve at each alter-
nate reciprocation of the piston, inasmuch as 65
the type of engine illustrated is a fom -cycle
engine.

The explosive charge is ignited by sparks
between the electrodes K entering the explo- .

sion-chamber through an insulating-plug k&, 70

» and the creation of the sparks is controlled

by any usual or appropriate mechanism here-
tofore employed for the purpose.

Within the housing C there is mounted a
balance or fly wheel composed of two inde- 75
pendent halves or sections L and L/, the for-
mer mounted rigidly on the inner end of the
drive-shaft M and the latter L’ journaled
upon an inwardly-projecting stud axle or
bearing N on the side of the housing and in 8o
alinement with the crank-shaft M. These
two halves of the balance or fly wheel are
connected by the crank-pin F, and a sleeve f
is preferably interposed in order to effect a
more rigid union and prevent all danger of 85
the two halves drawing together and so
cramping or binding the connecting-rod K.

T'he balance or fly wheel, or more properly
the half L' thereof, is provided with a gear-
wheel O, which constitutes what might be go
 termed the *‘first” gear of the train of gears
employed for driving or operating the valve.
In the construction illustrated this gear-
wheel O may be most conveniently mounted
upon the hub portion of the section L/, and o5
in order that the motion from this wheel may
be conveniently transmitted to the outside
of the housing a double pinion P is journaled
in said housing at a point to one side of the
axis of the fly-wheel, one end of said pinion 100
being adapted to mesh with the wheel O and
the other end with a gear-wheel QQ, journaled
on a stud axle or bearing R. This stud axle

or bearing Ris preferablylocated at a pointon




the opposite side of the axis_ of the fly-wheel -

10

from that on which the pinion P is journaled
and on the outer side of the housing.

- The pinion P may be held against longitu-
dinal movement by a key p, and it will be
noted that the whole arrangement is such
that the housing C may be cast in integral
halves and the several stud axles or bearings
on the left-hand half may be finished up or
machined without difficulty. The gear-wheel
Q@ may be held in place upon its journal by

a plate g, and upon the rear or inner face of |

- said wheel there is formed or mounted a cam
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R, adapted to codperate with a lever 7. The
lever r in turn is adapted to engage a push-
rod S, which cobperates with the stem of the
valve i to elevate the same periodically and
permit the exhaust to take place. The posi-
tion of the lever r is determined by an ad-
justable stop T, extending to the outside of
the casing through the annular wall U of the
housing in convenient position to be adjusted
by the attendant. The annular wall U re-
ferred to constitutes a housing for the gears
P and Q, and it is adapted to be closed by a

swinging cover V, preferably pivoted at the

bottom and adapted to be held in closed pe-
sition by a turnbuckle v at the top. The

ratio of the gearing for operating the valve

is such as to cause said valve to open during
each alternate reciprocation of the piston, as

is usual in this type of engine.
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It will be noted that Lhe two halves of the
fiy or balance wheel are recessed in their

outer faces and the recesses are utilized for

the accommodation of the gears O and P and
for the accommodation of the head and nut
of the crank-pin F. In the preferred con-

struction the parts of the fly or balance wheel

are adapted to run in close proximity to the
walls of the housing, and thus the recesses

~ before referred to are practically closed, and

o

there is little or no danger of the parta be-

coming separated at the erank-pin by reason

of the loosening of the nut, for even though

‘said nut should become entirely loose the pin

could not work entirely out and permit the

‘engine to be destroyed by the force of the ex-
- plosion.

"Fuarthermore, with this construc-
tion there is little or no danger of the parts
becoming broken and flying about to the in-

. jury of the attendants.
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Having thus described my invention, what
I claim as new, and desire tosecure by Letters
Patent, 18—

1. In an internal-combustion engine the

‘ecombination with the cylinder, ezplos,lon-

chamber and piston working in said cylinder

664,632

with valves for the admission and exhausb of

the explosive mixture and products of com-. 60

L

e 1

bustion respectively, of a housing connected
with the cylinder, one side of said housing

having an inwardly-projecting centrally-ar- -
ran fred stud axle or bearingand anoutwardly-- - .

projecting stud &axle or bearing, a fly-wheel 65 -
journaled on said inwardly-projecting stud - - -

axle or bearing, a gear-wheel carried by sald_}_
fly-wheel within the housing, a double pinion . -

journaled in the wall of said housing and
meshing with said gear-wheel, a second gear--

wheel journaled on the outwardly- pro,]ectmg-'_;;;__;
stud axle or bearing and meshing with the - =
outerend of said pinion,and a Valve -operating .-~ . -
mechanism operated by said last-mentmned:

gear-wheel; substantially as deseribed. .

2. In an internal-combustion engine the
combination with the cylinder, exploswn-

chamber, piston and fly-wheel formed in two

mdependent halves, united by the crank-pin,

of a housing for Sd:ld ﬂv-wheel a crank-shaft
journaled in one side of smd housing, and
rigidly connected with one half of said fly- -
wheel a stud-axle on the housing on which
the opposne half of said fly-wheel is jour-
naled, a gear-wheel connected with the fly--

whee'l, a pinion meshing with said gear-wheel, -

a second gear-wheel driven by said pinion -
and ,]ouma,led on the outer side of said hous-.
ing and a valve-operating mechanism oper-.
ated by said last-mentioned gear- wheel sub-

St&ﬂtl&lly as described.

3. In an internal-combustion eno'me the_'-{if:

combination with the cylinder, ex_ploslon-,

chamber, piston and fiy-wheel, of a housing-
for said fly-wheel having one of its sides g5
formed with a bearing for the crank-shaft . - -
and its op positesideformed withaninwardly-

I =

projecting journal for the fly-wheel, an out-

wardly-projecting journal for the valve-oper- -
ating gear-wheel and an outwardly-proj ecmng
‘annular flange, a gear-wheel mounted on the -~
fy- wheel within the casing and a double pin- -~ -7
ion journaled in the wall of the housing and.-
meshing with said gear-wheel, a second gear-
wheel journaled on the outwardly-projecting 105 -
bearing on the housing and meshing with ~.- -

said pinion, a valve- operamnb meehamsm';-5:..}7-;5-5;_5-_--_.--_.:_j;._;-_'f-_?_-;_:

controlled by said last-mentioned gear-wheel - -

and a face plate or cover seating on the out-- -~
wardly-projecting flange of Lhe housing for 1

inclosing the valve - operabmg meeh&msm -_'L-jj

substantlallv as described.

WALTER K. FREEMAN

Witnesses:
E. GRIFFITH,
THOMAS DURANT:
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